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^ - ^^L-fsNfl^ii-i- (# B ^-S^- : method for forming a contact opening) 

A method for forming a contact opening is 
provided. After forming transistors on a 
substrate, a stacked resist layer comprising a 
resist layer without silicon element and a resist 
layer with silicon element covers the transistors 
and the substrate. The stacked resist layer is 
defined to cover a region of a contact opening to 
be formed as a mask. A selective growth process, 
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ffl $& ajt ~ 1 5 0 ; 
$ £k M - 1 5 2 ; 

^ -*2Mb #7 /§ ~ 1 5 4 ; 

f. ^- M ~ 1 5 6 ; 

4b ^ Pal ft % - 1 5 8 ; 

ft 4b ^ >f - 1 0 8 • 



» £3L# a £4$-^ (^W^m : method for forming a contact opening) 

such as a liquid phase oxide deposition (LPOD), is 
performed to form a selective silicon oxide layer 
on the silicon contained surface and filling the 
space between the stacked resist layer. After the 
stacked resist layer is removed, a contact opening 
is formed in the silicon oxide layer and an etching 
process i s saved. 
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1 i 

i « MUtafl (1) 

t & % 41 ] 

# w i% # aa ^ - m. -f it u m. ' -s- # m & % m & - W 

it ffl /fc & ia ( i mage resist ) # <ffc *t >f | 
(sacrificial layer) 4l ^ ^ ft M ft € >f (inter 
dielectric layer • I L D ) 3r - i-H ^ i ffl li I'l f g 

[ & «r «. » 1 

ft # #1 ft *S 'J- ^- tt to # X. -t a ^ f$ ^ 3. ft % & ' a 
i #*i£<feffl*.*&Jlfil.*##-l& * 3£ * « ' 64M DRAM 3tt a 
6^0.35 ^m#t!0.3 Mni^T • ^128M DRAMj&2 56M 
DRAM fl']£.*ifc0.2jKinaT# & • 

* & 4ft * it f£ ?«J & # « f 3£ ^ 3" S ' * ^ f a B a S # 
alt i^^X # ?'J > . ® jfc ' it t t s& ^ t ffl S 

ffi $ ( S AC ) fg. a ' a^«fML6di|*^&^^^l - -T 
& ' -f-^ffl^^l-^^^ (boro-phosphosilicate glass 
BPSG) *o ffl ^ St. E9 Sa (tetracthoxysilane ;TE0S) 

%t ^ It J% ( a? ffi l&TEOS ) 4:4li^|,i^^^t 
* ( I LD ) • f I ^ f 9 a a H i. • 4l ' # A # J'J f ^ ^ € 
*&. * t ^ /& £ ft*f3 t #to7G&&« * M a ( ^PCB holes 
) .#^^/tSjL#J«SHot*A^ B a B ^ # f flfc ^7 to 7C .it 
& ffi M £■ ° ^ f£ ' ^ e i 1 * ?'i S 4£ «3 H fi a ' ^ Jl & 4l 
*B **. * t fl> & M 4£ « % m d ( gpCG holes) & ^ E 




0548-9922twF(nl) : 91316 : Amy.pid | 5 | 



JBL « &*fttiL*ft (2) 

m & M cr ( PpCS holes ) • I It i| *t to to & £ MiMO #j t* *J 

t ' S * 4* £ ^ 4@ *& Mt # (BPSG/TEOS) a & A * & ^ 

HI. ■ 0 *b h % & & ^ 4* 3& • ife ffij £f £ ib A 4 #j Bfc 

RL € ' ^ Jtb ^ f> "if Pi- & #J t S- H 4^ to -It- fl£ ^7 • fit) 3. 

ik PA tfj mm. + > ^ *€. 4* M 4& € & ( ^ to Ml ) 4M it #j W 1$ 

5 ' & £& && Tl!&fr4iL7ttiL*LTJ] it ft ' I9t £ % 

ft & #j if . Mi 5t * »f *fc *S * ' ffl t & Pal #j Pal ft 4h> <T & 

6 'J> ' 4° *b # ft 44 *J *L € f«J IB. 3£ • & 5. & 4& £ ' fln 
^ /fc §r 88- • 

aT^.tt ?1 B ^ *2 IB tUM S £° 4fc*LMi&«i6tt*!. a 

4fc *7 4=r # 3k _t & &} 44 to Ml # A3 M sfc- #° ^ to Ml- 44 to Ml 

$1 1 ^ ^ ' ^ 6 I- t f a B a ^ ^ IMI 6<] ^ & 110 i. 

4* * # A *.IL 4t # * 28 * BPSG ^30 #oTEOS & 32 ^. 4 4 « * 
Jf ' &t*ftfL4b#4 28»TffiaiS &BPSG /f 30 t #J «B «fc # f 
I t^^^It^itJ'J^i^lO t ' ffn # ¥ $■] to # # *&■ 
,|± o ^ t f a B a H ^^12 > 1 4 ft 2 0 ' M & 

*&2 0 & # ffl ^ ft, 4b 4 2 1 - p & ^ >f 2 2 - ^Mb*ft*23#o& 
4b ^ 4 24 ' ffij ffl * J* ^2 0 #J ® £ ft 4b ^ ffl 1$ « 2 5 • £■ t 
^ a B a ^ A* 2 2 jfo ^ 4b M % 2 3 % & m m % m • ^ ^ ^TEOS # 3 2 
_L ff> ^c. to IB- ># 4 0 ' ib&m.%4:Qgr%&m'%mv&]®fR ° 
ML ' a itb to IB. ^ 40 Jl, JP- & ' it 4f « «J f. jg. ' a ^BPSG M 30 
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3L • $t*ft?SLty (3) 

#oTEOS & 32 4l 4 £ *ft & & t^ic^^lIFffl °34 • & ffij . 4o 

jn^ii ' # «t ft xl m m- & % m + s. m o. i i n m - & m t 0 

ffl o 3 4 m 4k & #J & la 1 4 #j % tt K # 0 . 0 3 8 n m a T • J. 

BPSG >§ 30 ifnTEOS >§ 32 # £ <B *fc £ * * *i # A A • S 

»tb & i£ & 1 4 # Jg, & #f lit # *fc ft m > * Ji i& ft 

$ ft ft *J & *f jt 8^ > ^t^|r*f1o346^^t £■ # 
© T - # ^ i'J ft *l * & -ft *l IB & # t 3 0 ' • fffj 

4k M- ifc «. ^ & 1 4 - s jt ' Af f# S Bfl d 

1 i f it M - Hf- to it & #■ m « ^- ° 

*a -f" ^ £ /£ -fit 70 & ft«f HtJ« ft I'J t ^ t ' # ^ - it i& 

ft £>J (over etching ) iMj # J§$ & # Bfc- & A3 W frl a & £[5 ^ £ 
3r # Bfe- #J #6 4fc # f 3 0 ' **l £Ht # ,§ 2 8 - 7% ' * ^ ft 4b 
^ # f ft #1 it H lb ^ m BR & tfi ft *J it # tb 44 1 0 ~ 1 5 £. £ ( 

4S. £ -f- *S & S> _t #J ft 4b ^ fj- K. 4b ^ ft $J it # tb $ it 
3 5-40 ) > EJ itb ' i& ft M m ft ' IL'fb^-f24ifoHl*®25 
h it ft Rfe" ' an & & £,23 £ B a B ^f22^^^ ^ ^ & 
t *S 4k ib * ' it j& ^ 7C HjL - -fit Tb «jl 51- 6^ & l 5 ^ ° 

^ • BPSG a * # 4k ft. ^ 4t ^ JSfe /7 ' «. * & *ff 5. ^ 
0 . 1 1 fi m af • 4ftfr%i%&ff\tfLm ° f& *n ' t 4jL 3t it - # *S 

^ ' |V] & t ^ fa^ $J fal 5E ^ n ffi 'b ' tl^i'M0.070 

fim • ^ it # #J 'It 3L T ' itf ^l4^t^#f t^I4 
ft ffl ^ t ^£ W #J ffl 5E ' 4t JL ^ ^ r-1 ff> j£ ?L ^ (void) » 




0548-9922twF(nl) : 91316 : Amy.ptd 



* 7 I 



JL - feWtlW (4) 

*oifc^jfe$&*l3 4A/LMt4£*B*P#ft*5? ft ° -k° % 

t # ^ 1 4 #. >i * is] 44 7c mi #7 t B a B it ^ w tit & m • -t #'J 

ffl^3nffl* o £2fflm^&*j7fcPJ.,§40&Jp.#. ' ifc fr « *J $t 

• a ^BPSG 3 0 ^TEOS A 3 2 # >f #g. >f t 8 
M d 34 > ft % 7t I& * 40 - 4l & ' ^ft*8Ho34t*A 
tjf- 1 # f . a ^ /£ 44 it Ml ft «5 f . fl? & 3 8 » 4s 3? ^ ft 
f H o34sf ?L ^36 > H'J 4A&i)iff#f^t4A|L ^ 

3 6 1 ' *n it & * m 4*. ft m. n ft m % m m. 3 8 # *t m j& • 
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n n & m ft 








t J. £ *L 
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#J 44 7L & 


ft m 
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& & m & ^ 




44 TL Ml B!l 


#j ft 43 f 


















® itb 






A - 


m ft « 




W a 6^ %L it 


■x 


>^ ' 




t m 


i& 


0 & ^ 




t a a a If 




^ ^ Ig. #1 >t 


% ti 






3L « ftWttW (5) 

' *b * & & IB. * # - -f- Ja & © • ft £ ' 8. — W 

tfj&mftlfc*&tp&ta.%±- ' «tb 'I- & IB. J% * # — * 

© ° ft ^ ' ffl$4t^#&i&**»*^^7kia.#4L44*&l& 

& > it ^ft - it # -14 ^ a ' a^*.*^ia4-*aJt^S 
Hk & - « & % ' & & ^ & i& 4 >f ' a *■ ft ifc # & ' 
II itb ^ «, Mt >f t ^ /& - ft m % ffl o o 

J» *» T flf i£ • 4% 4ft — & ' — /t# ' ft # ^ 

^#*S*jL#m4fct!t ' *-4&t**-#il»S ° ft ¥ ' 4& # a 

31 * ^ # & IB- >§ ^ # * IB- >f ' ^t^F^^TfclB.^**- 

JS 4l * ' m itb ft * Jl 3" a 31 ^ ^ & IB- >§ * # -f- ^ #j 4t 

ffi > $ J. HKj A ' Ja#'J^^#fc|B.#4L>fc#^7fc*& 

is t> -3i # ^ e ' ft ^ ^ * ib- >§ « # $i ft«»*ti ° 

^^#^B4Lft«SK*^itia-4^ ' i^TtF-ai^fl 

#&J*4L4tSjk*£*P*&"£*^*&*fc* » & ^ ^ # f * © 

> ifcft-ig#4±afcif*$L£. ' a Ifc ^ ^ # f (fi £ & ^ /£ - «, 

& ># ' #5- JHf & IB. 4 # Bfr ' « * ft dS # # S ' II itb ^ *& & 
tft#&-ft«$ffln - 

[ 1f afc 2r s£ ] 

$ 4 a n 5. $ 4F m & *t ^ & * ^ # <^ - la. * «fe w - 
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i » (6) 

m is. ft Ml 4fe « S M a tfj ^ it 2r >fe ^ * ffl • 

IT it tf #- w $ 4 A m ' «: 4& - 4- * It & i o 0 • iH *p A. ^ 
• ^ ' ^ * It & ^ 1 0 0 _L fl> & t b b b ft 1 0 2 • 
it t a a a It 1 0 2 tL ft ifc & 1 4 2 * & 1 4 4 - m m m m. % 1 5 0 - £ 
a a a *fi % 1 5 2 > 4 ^ 4b J% 1 5 4 sfo jp. £ 1 5 6 • M t & 4& 

* £ B a a V % 1 5 2 #o £■ 4 ^ 4t >§ 1 5 4 m /& ' J- * 4* * - m 

& & -ft # W BR & 1 5 8 • ® itb > *t a a a It 1 0 2 % & - *g, & fa t a 
JBLM^^^m*^^. ° afctel42*»».*U44 4& # & & ° 4@ $P ! 

^ € & it i o 2 Fei * * m m i o 3 o 

^ 4^ •§£- a ^ t ' it ^ % ito — % m fL 4b ^ £ *. 4£ ti ^ Pal 1$ 

€ Jf & & * W «ft IL 4b ^ # f • 0]fc,^$#*fcfL4t«?# 
i& & # *t ^ «fl j$ ^ jfc s$ ># ( BPSG ) 

# ft 5. ^ ft & & t ' T a Ip 4T - it Sfc ft *L ° 

# * t* # as % 4 B B9 - ^ £, fl> /fc % a e a It 1 0 2 # & 45, 1 0 0 _L 
^^-yf^^^^Ttia^t ' frJ*»JSR<&-s]flr£J.2!5lt& 
NFL1400 ^#f 0 J tb^^^6^7tn§->fl04^-^^S't^>«l-^ • 
J. _L & ® S. is. Hfe ' *^^A-^^4000~8000A • ^ ^ ^ 
itb ^ ^ ^ it IB. ># 1 0 4 Jl ^ H(i - M % Ik %L » J- ^ ^ j& 4*. 
it Iffl- M (image resist layer) 106 » & Jf- & #. *•] «* 
itSi^6<»##^i£Blrt ' * # 5. A ^ ^ 5 0 0 ~ 4 0 0 0 A « *t 4i 
^>^^^800~2000A " ^^^7tFJ-^104^r^--^i§.^® 
• Sifc4Jl*Ji35raJS.^^,4*.?tBi.4H06^*^r- i P-fe6«j*fl& 
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i » %W1$LW (7) 

& m *t # it e • «.j&«L7fcia^io6^ra # f «j **. & ft m *r # 

& ° 

« tf ^ ?8 % 4C ® ' #*##JJ&tefclS-*106ifc4T«. 
f ^ i ( D U V ) ( frj *>ArF 1 9 3 n m & K r F 2 4 8 n m #j & ) * j 

aB*-fbfi«ij&flt*IH.4H06*Jp.4t • **&T:fr*-**#fc 
pj. /t 1 0 4 it *t *J ' a^fi^*.ftj&^7fclSL^106aSt^^^ 
& |fi >f 1 0 4 ' #'J ^ & a S 0 2 / 0 2 # & $>J ft «t it 4* 

ft - & % & & > W & & £ & ° 

' it *T 4i ft 4b #7 >*. flt (liquid 
phase oxids deposition » LPOD ) & @ ' a it # *t *h ^ ^ 
#£©/£-&ft'fb^ ' J£^/fc^ih#ft4b^*S3i£$/&-S:ft 
4b ^ ' iL J- * J* & .IS- 4 * 1 0 4 #a 1 0 6 fl #j fc1 BR » /£ A ft 
4t^,§108i#^&#jJb5000~8000 A - * Rfr # £. * iSL ft & 
MO tfj )%. J$L ffij ^ ° 

it *r 4§ ft 4b $L a # fr] 4° iWF -f ^ «ft & & # 41 fii 
5- ^ ft ^ ( h e x a f 1 u o r o s i 1 i c i c acid ; H 2 S i F 6 ) 
^ t ' & fa *~ m (boric acid > H 3 B0 3 ) • ^il A*>T 

H 2 SiF 6 + 2 H 2 0 ^Si0 2(s) + 6 HF 
H3BO3 + 4 HF -» BF 4 " + H 3 0 + + 2 H 2 0 
£ * ' W4-f-«t4fc.^6*i4tflD^«5.^IL^Sfc ( H 2 S i F 6 ) #° 
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i - #B/m a fl (8) 
A ( NH 3 ) %L t ' *&l*UT^r* : 

H 2 S i F 6 + 2 N H 3 -(NH 4 ) 2 SiF 6 # 
(NH 4 ) 2 SiF 6 + 4 NH3 + 2 H 2 0 -Si0 2(s) + 6 NH 4 F 
yf i& > -8- a £ #J >fc *@ ft, 4b H U M. * PR ^ it &3 ft ' * * 4a 
4b *L ^ * i§ Jfl ^ 4s- # B ^ 0 

& tf #- J& ^ 4E 1 - #fikfcl&4£104#ol06 ' « * * 
Sfc<fc7tMl««$###*£144 • # Bfe- it Hi- 4 1 0 4 1 0 6 #j 

# &- iH *P*.fl**fcttft.«* ' «. # ffl H 2 S0 4 /H 2 0 2 /DHF % * 
«. it 4t >f St 0 

II ± ^ # ^ t ' H Jfc ^ ft 4b ^ £ 1 0 8 t & ft m f 

■ W P 1 1 0 ° 4L^ifefi--*fc4L^/tML#«S*La 0 #'J *° 4fc # 
* & 4b Ifc ( T i N ) £h & M ( W ) ' & £ a a a ^ # f ' 

ffi f M p 1 1 0 t /fc ^ * £ h ^ 44 it Ml ft ft $ ^ & 1 2 0 • *° 

# 4 F SI ^ff 0 

m -L m i& ' *■ # a 3 4l ft ft f W D ^ & 7t a t i *L 

a 41 & RB- * * ft S. ft ft t M p # S J* ' H- *■] ffl 55 # 4± & 

# 3" s£ ' ^ ^ ft 4b ^ # f * » ^ & ft 4b ^ £ ' 0 itb 41 * 
pj. M M ft H * *6 # f ' SJfcTa^-fc-sJite S>] f. a 
° & itb > ^ a ig & 4* *'J & a # # 4& « ' tt & &. 4k M 

# 4t^^yt Ml *° 44 7C Ml P-1 # M sfr > 4k M 

j. i ?L >fi 6^ # &. ° 

{it ?v ' * a* & & a ^ & ft % ft "t M i% * ^ -t- m «n # f frt 
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i « $k*ft1SL*n (9) 

ft. It # ^ 1 0 8 m & ' S*fc — #*ft*Hb## 

#.i8jb#-*fcjaflll*ft#3afc*fc# ( BPSG ) $t f*3 >f ^ € * *r fld 0 

ifc & 4^ # a fl a t: W « * * a -t- • & it # ffl j-x 
PR. 5t * # a ^ ' 4* -ft" & f *b & # ' * JK, i§£ ^ # a £ ^ # 
#o le, ill ft ' * # #- ^ It *!r & >H # ' ® it ^ & W ti 




& 03 M s& # 7F * m • 

£2IB4fc&^S^tt<fc7t&&«*tt*La*fft.3 : >c Ml- 

f £° 6<b to it ^ 4£ « & #j ft a. * 5*. * f 5 ] 4& 
it & 4* 4a HP # & « ffi M ^ *a • 

g 4 A m M. % 4 F m 4& #T ^ 4fc # ^ - & 4£ ^ «fe ^ - 

5 to to Ml «5 f ffl o #j H s4 ir vk ^ ^ * ffl • 

[ # * ffi * tt. B ^ 1 

6 & #r 

^ & & - 1 o ; 
BPSG M -30 ; 
TEOS M ~32 ; 
« - 1 2 ; 

^^-14 ; 

W ^ # ^-2 0 ; 

M & % 4b £ ~ 2 1 ; 

£ A ^ 4 - 2 2 ; 

•s? 4b £% M ~ 2 3 ; 

ft. 4b # 4 ~ 2 4 ; 

ft 4b ft RR ^£-25 ; 

#1 ft. 4b # £ - 2 8 : 

& Hi. >f ~ 4 o ; 
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& /BS £ Bfl a ~ 3 4 ; 

7L SB - 3 6 ; 9 

*. % £k *J <6 J*. # «" ~ 3 0 ' • 



jtT ~?T ^ 

4- $ it & ^~ioo ; 
f B B a H~102 ; 

& : 1 4 2 ; 

& ( # ft & ) -144 ; 
ffl & <& >§ - 1 5 0 ; 

£ A # ># ~ 1 5 2 J 

* ^ £ -156 ; 

tu 4b H P£ %. - 1 5 8 ; 
W RR - 1 0 3 ; 

^^^^j7t,Rg.>f~i04 ; 

* ^ # # it ia £ ~ l 0 6 ; 
H 4b % - 1 0 8 ; 

H o-no ; 

#«5f^S~120 ° 
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ft 4* - * /£ ' ^i^i.l-^'fB 0 a |t ' t£ € a B B ft tL ft 4 ► 

- M ^ € - - # #fc £ • «M«1£fe*-^^«B«t^/*f4S! 
ti ; 

ft 31 — ^ ^ & ib. >f ^ * # t£ -t a B a ft ^ t£ & ^ _L • t £ 

m # 4b t£ ^ ^ ^ IB. >f t£ * ^ ^ & IB- % ' « & * « t 

il ft - it # it f f t ' a^itt^7tpi4^fl^ 
(a fl> j& — *& tft >t : a A 

# Bfc- & IB. 4 # ' ' ^ ib ^ .€ t 

2. till *'J le, ffl . £ 1 « m.iC ^ •*£ « ft W a JR. it # 

' & t ^ ti tg m & % m *-t& & & *a a* * #. & - 'ft, 

^ o 

3 . * D t tt # m & ® % i m m & ^ « a m o u it 3- 

>ir ' *t«^^^?fcia>f6«j/P-5.^^4 000 A#o8000 A4L 

4 . *» t tfr # #'J ia ffl a # f£ it ^ 
& > * t t* ^ ^ * IB. M #j M- & ft 5 0 0 A 4 0 0 0 A ^ W • 

5 . *° t tt # m $i m % i * m & ^ m % ra a g it 3r 
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alB!Mt£.4L«^^&ls.fl&*#- ' «'J * T * 4l t& 
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